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[57] ABSTRACT 

An extrudable plastic bonded explosive molding pow- 
der is provided and contains about 20 percent by weight 
ethylenevinyl acetate copolymer and 80 percent by 
weight PETN. 
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EXTRUDABLE PBX MOLDING POWDER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

The present invention relates to explosives. More 

particularly, this invention relates to an injectiona- 
ble/extrudable free flowing molding powder for plastic 
bonded explosives. 

2. Description of the Prior Art 10 

The explosive, PBXN-301, has been utilized in initiat- 
ing devices. It is formulated from 20 percent Sylgard 
resin system (resin plus curative) and 80 percent penta- 
erythritoltetranitrate (PETN). The chemical name for 
PETN is 2,2-bis[(nitroxy)methyl]-l,3-propanedioldini- 15 
trate. The Sylgard resin and PETN are mechanically 
mixed together and then milled or homogenized by use 
of a roller mill. Up to 25 runs through the mill can be 
required to achieve the final consistency of a smooth 
putty material. The material could then be processed by 20 
injection into initiating devices. 

The PBXN-301 formulation requires the use of spe- 
cial recrystallized PETN. Further, the mixture has a 
sensitive platinum curing agent which can be contami- 
nated during the milling stage and result in the ruin of 25 
the entire batch. The requirement of the large number 
of milling runs can amplify this problem. After the final 
milling, the material must be stored at temperatures 
between —30° C. — 60° C. Once removed from cold 
storage, any unused excess material must be scrapped. 30 
Even with cold storage, the shelf life of the material is 
only six months to a year. 

OBJECTS OF THE INVENTION 

It is an object of this invention to provide an explo- 35 
sive material with improved properties as a replacement 
or alternative for the previous PBXN-301 formulation. 

Another object of the invention is to provide an ex- 
plosive material having an indefinite shelf life at ambient 
storage temperatures. 40 

Still another object of the invention is to provide a 
free flowing explosive molding powder that can be 
processed by either injection or extrusion. 

These and other objects, advantages and novel fea- 
tures of the present invention will become apparent 45 
from the following detailed description of the inven- 
tion. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention provides an ex- 50 
plosive composition comprising 20 percent by weight 
ethylene-vinyl acetate copolymer and 80 percent by 
weight pentaerythritoltetranitrate. This composition 
yields a free flowing injectionable/extrudable molding 
powder having an indefinite shelf life, room tempera- 55 
ture storage capabilities and one step mixing require- 
ments. Therefore, the resultant molding powder is 
much more cost effective than previous PETN based 
compositions. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In contrast to the requirement for special recrystal- 
lized PETN, the present invention can utilize commer- 
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daily available PETN. One example would be superfine 
PETN supplied by Du Pont. This ability to avoid the 
recrystallization simplifies the formulation. 

The extrudable plastic bonded explosive molding 
powder is formulated using 80 percent by weight of the 
commercially available PETN and 20 percent by 
weight of the ethylene- vinyl acetate (EVA) copolymer. 
The copolymer consists of 40 percent by weight vinyl 
acetate and 60 percent by weight ethylene and has a 
melt flow rate of 9.0 gm/10 min. The EVA copolymer 
is dissolved in a solvent and mixed together with the 
PETN. The solvent is allowed to evaporate while the 
mixture is mechanically mixed. A Baker-Perkins type 
mixer is suitable. Any solvent, such as hexane, capable 
of dissolving the EVA can be used. After evaporation 
the semi-dry material is dried in an oven for 6 to 10 
hours at 65° to 70° C. 

The extruded form of this material has many useful 
military applications. It has been extruded into tough 
flexible strands of over twelve feet in length with diam- 
eters ranging from 0.030 inches to 3.250 inches. The 
material has also been injected into devices having long 
narrow channels. Projected uses for the extruded 
strands are: leads in fuzes, transfer links, proto type 
multapoint initiation systems, superquick delay ele- 
ments, logic systems, surface initiation systems and 
other applications where PBXN-301 is presently being 
used. 

Table 1 illustrates the basic insensitivity of the mold- 
ing powder. 



TABLE 1 



Explosive 

sample 


Impact 

sensitivity 


Friction 

sensitivity 


Electrostatic 

sensitivity 


PETN(neat) 


10 cm 


145 lbs. 


7/10 NF 






(50% point) 


At 0.25 joules 


20 gm handmix of 




10/10 NF 


10/10 NF 


80% PETN/20% EVA 


26 cm 


1000 lbs. 


at 0.25 joules 


1 50 gm Baker 


28 cm 


10/10 NF 


10/10 NF 


Perkins mix 




at 1000 lbs. 


at 0.25 joules 


of 80% PETN/ 








20% EVA 









Obviously many modifications and variations of the 
present invention are possible in light of the above 
teachings. It is to be understood that within the scope of 
the appended claims, the invention may be practiced 
other than as specifically described. 

What is claimed is: 

1. An extrudable explosive molding powder compris- 
ing: 

about 20 percent by weight of an ethylene-vinyl ace- 
tate copolymer; and 

about 80 percent by weight pentaerythritoltetrani- 
trate. 

2. A method of producing an extrudable explosive 
molding powder comprising the steps of: 

dissolving ethylene-vinyl acetate copolymer in a sol- 
vent; 

mixing pentaerythritoltetranitrate into said dissolved 
ethylene-vinyl acetate copolymer; 

evaporating said solvent from said mixture; and 

drying said mixture at 60°-70° C. 
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